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Fig. 1 Map of sampling locations (Yantai, Qingdao,
Zhoushan and Wenzhou)
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AW &N (0.50+£0.05) mg/mL A K, &
1:10007 LL 1 iIn AF13E 527" Y. L300 mL3%E K &
F500 mL=fFeir, ¥ =ML E ot
¥, RBEQ1.0£0.5)°C, L:D=12:12, - MELEE#
BEIATA, WERSR, BRENER3K, &
TRAEREEHRIRIERW . EFFO 1. 3.5,
10, 15, 20 dJ5, Fuor#E25)JF N = F beifi v 25 i
10 mL#gEW , M4t 08, JFE T rEigat b
UEE W ARG, BT R TR AR E
YOMRMREE TR, T1ORUE R 2R AR B 3 ELAY E P H
PR ARKP ) J 520 dJ, AR BELRIR Y
T6L - SR A S LR T B PP AR AR

P(%) = [(N; — No) /No| x 100

K (%) = [(InN, — In Ng) /t] x 100

K, N R I 8 2R AR B T (mg); NyWa
OK 1Y 7 3 22 IR AR ) B fF B (mg) s Ry 5230 KA
il FE KL LB (%) =H A WA B+
IRAS B/ 22 RAK B %< 100
1040558 T, FEALULES 10U EF ()3 T4k .
xR HR B St % E 8L: 16D, 10L:
14D, 12L:12D. 14L:10D. 16L:8DFL5MEAREE, IR AE
(21.0£0.5) °C, J:HEGR B (64.8+3.6) pmol/(m*'s)o

1.3 HEABMGITEDHR

SEUS S5 A FHSPSS 19,04k {4 E 17 5 P 2K Jr 22
43 HT (One-Way ANOVA), £ 25 i % 5 k7
Z % L8 (Duncan), PAP<0.05 025 W%, R
Sigmaplot 100847 1 K]
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57 PR 2R Y 38 T A% L4301 A 42.35%+11.16%
50.85%+8.39%. 62.60%%9.23%. 80.90%=0.59% .
91.84%+7.05%. 70.36%+5.57%. 56.71%+4.70%F/
48.60%+8.57%; T i i 22 R AR (A 3% FE A% e 43 )
H40.37%+13.29% . 52.36%+8.88% . 63.82%=+
5.17%. 82.15%+8.45%. 92.47%+4.09%. 72.64%*
3.02%. 56.19%+8.30%F145.42%+5.22%, | iR%L
PRI, 1E64.8 pmol/(m*s)5&E T, b=
AR 1 38 T A LR B B R, 20 B 91.84%=+
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5575 PR L2 AR ) H 35K 3R AE[7.2~64.8 pmol/(m’s)]
U P I R G5 SRR K, FE[64.8~129.6
pmol/(m?*-s) 15 Bl PN 357 Bifl 5 't i 1) 344 58 28 T 0 /)
FE64.8 pmol/(m*-s) 5 T H 22 R AR 1) H #1354
Bk B R, 2000 83.26%+0.19%f13.27%+
0.11%, ¥ E & T HAKMAT 1 H B3 K R (P<
0.05)(% 1), WA, BHEGER T, 7E64.8 pmol/
(m* )M T, MG 5 B 22 R R A
o, 20 00T A At 2% A TR A, A BRR 0 A L
il = F A A, 22 R KRS AE

LA P W G R 5 2 R R 1 3 A
Ho. HIE KR RRSES, REJG T EHEZL
PRARAE K B $5 38 S5 4 64.8 pmol/(m*s)o

3T 5 O LRV AN ) S 2R AR K Y
SO B 2 (FlARELS), 559%3 dE, AHILANR
N B T 2 PR A ) B B A Y R T v A H O
BRI v/ N A, B 2B AIK T 64.8 umol/(m®s)
W, S5 B O R A R R O, MR e T
64.8 umol/(m*-s)i, 34 2 58 1) 4 58 11 9/
7£64.8 pmol/(m*-s) & F FH5#23. 5. 10, 15H120d
Ja o, FF R EE 22 R R B E AR L A e
27.24%+2.03%. 32.98%+2.03%. 50.12%+2.95%.
73.90%+7.02% . 95.47%%4.21%; M 5 22 R K

- § 1201w 7.2 4 mol/(m?s)
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Fig.2 Effects of light intensity on increasing ratio of
filament biomass of S. lomentaria collected from Yantai
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Different letters in the same day indicate significant difference(P<0.05),

the same below
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Fig. 3 Effects of light intensity on increasing ratio of

filament biomass of S. lomentaria collected from Qingdao
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Fig. 4 Effects of light intensity on increasing ratio of
filament biomass of S. lomentaria collected from
Zhoushan
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Fig. 5 Effects of light intensity on increasing ratio of
filament biomassof S. lomentaria collected from
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LR 2 i A LRI N B 22 R A Y 3 B A
I, HYMEKEMARKRES, REE T EEZ
PRARAE K 1 53l D158 4 64.8 pmol/(m*s)o

A A ] — S 25 R R 44 O[] b B A7 Y
B2 AR AT LR H YR KRR T R
SrMT(FR1), TEE;FE20 dJF, 7£64.8 umol/(m*-s)
KT, WG FS SRR A w22k
1A 0 188 A5 U AR IR ]9 91.84%+7.05% . 92.47%+
4.09%. 95.47%%4.21%H94.17%%2.27%, HL24R
TR H E 3 KRR IR 8 3.26%+0.19% ., 3.27%=
0.11%. 3.35%=0.11%#13.32%+0.07%, 27K
.3 (P<0.05), [FH}, #F64.8 pmol/(m*s)55 14T,
X 4N [ b BT B 1 7 T 22 R AR A B 2E AT I
SLEETT UL, 22 R A A i 3 2 R A €5, A i T
T, AR AEE, Bl64.8 pmol/(m’ s)Z Tk E
65 2 p 2R AR A K W ARG 25 o

70 [l N BT B A DGR 3 s K, 7E[36.0~129.6
pmol/(m?-s)J3 [ A 127 i 5 D' ik 179 38 i 1 ik /D> (3R
2)o 7£36.0 pmol/(m*s)5&F T, 40N [F M HE 7
1) 78 S 22 RAAR 1 76 S A L 1] 340 3k B o K MH
M 34.72%+0.91% . 35.06%+1.17%. 35.37%=*
0.59%#134.33%+ 0.41%, 27N 5 E(P>0.05),
[ AF, 7£36.0 pmol/(m*-s)45F T, X4~/ [ h B
7 B ) 7B S 22 IR A A R R AT R OW B T L,
YRR RIRAS A, MM A, SRR
fFE s . Ik, 36.0 umol/(m* s)J& 3Kk [
R AT B 2R R B B B AR SR

22 RAMMBERIEAERELREEKRN
Aoy oA

SR, SR T (& FE B
BRI AERM WA B E, EHEY
(8L:16D~16L:8D)3i [Fl P, L2z R 44 iy 14 4% L
Yt 5 15 % B[] 1) B K 28 1 K (L6 Fn &1 7). Kk
210 dJf5, FE14L:10DRMT, MWEME S E 3
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Tab.1 Effects of light intensity on daily average growth rate of filaments of S. lomentaria collected from

Yantai, Qingdao, Zhoushan and Wenzhou (cultured for 20 d) %
M E R FE/[umol/(m’-s)]  light intensity
location 7.2 216 36.0 50.4 64.8 86.4 108.0 129.6
JHE  Yantai 1.76+0.39 2.05+0.28 2.43+0.29 2.96+0.00 3.26+0.19" 2.67+0.16 2.2440.15 1.97+0.29
H  Qingdao 1.61£1.19 2.10+0.29 2.47+0.16 2.99+0.23 3.27+0.11° 2.73£0.00 2.22+0.26 1.87+0.18
#+1i  Zhoushan  1.69+0.21 2.06+0.00 2.48+0.12 2.9440.22 3.35+0.11° 2.65+0.16 2.28+0.55 1.97+£0.47
@M Wenzhou 1.72+0.00 2.05+0.18 2.47+0.22 2.99+0.30 3.32+0.07° 2.75+0.51 2.36+0.12 1.98+0.29

e EARFE A 3R % 4 ] 2 5 B 2 (P<0.05), FERFE AR RR ZRALEP>0.05), FF

Notes: The different letters in each column mean significant differences (P<0.05), the same letters mean no significant differences (P>0.05), the same below
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73 HRHE, % JelRxd b E A0 75 8 W 2o i A L B30 1 LA 1043
*2 RREEMEES. 55, AUMEBMNERLRAERFERXLGIMZIEAEEFR20 dF)
Tab. 2 Effects of light intensity on sporangial branchlets ratio of filaments of S. lomentaria collected from
Yantai, Qingdao, Zhoushan and Wenzhou (cultured for 20 d) %
71 B JE IR /[umol/(m-s)]  light intensity
location 72 216 36.0 50.4 64.8 86.4 108.0 129.6
JHE  Yantai 19.80+1.15 28.67+0.67 34.72+0.91° 22.62+1.34 14.08+1.53 9.70+0.57 7.23+0.40 5.7240.70
HE  Qingdao 19.95+0.88 29.19+£1.23 35.06£1.17° 22.15+0.95 14.91+0.33 9.70+1.39 7.12+0.49 5.91+0.62
Fli - Zhoushan 20.63+0.51 30.16+0.86 35.37+0.59* 23.33+0.74 15.52+0.81 10.65+1.41 8.20+1.12 7.154+0.29
i/ Wenzhou 20.53£1.39 30.80+1.06 34.33+0.41° 23.17£1.82 15.02+0.08 10.54+0.92 8.20+1.11 6.99+0.07

LLARIR B G AT LR Bl i RAE 43318 54.18%+
8.34%F151.39%+4.12%, ¥ & &5 T HoAth >t &
ZAFF BB EAS L (P>0.05), 159520 dJn, 1R
WA R, WE 2 2RI E
FEL AR 9 R 42.11%+1.83% . 54.25%+3.70% .
67.00%+7.14% . 82.75%+2.39%F174.30%+1.83%;
T 5 B 22 AR B3 A L3 ) A 41.82%+1.70%
55.98%+4.11%. 67.96%+0.53%. 81.28%+4.53%7l
76.97%+1.71%, 7E14L:10DZ A4 T H 22 R 4 i 43
AT LR B KA, 400 82.75%+2.39%Fl1
81.28%+4.53%, 145K 5155710 df5 AH L 53 il 1
KT LSERL6AT, ¥ 2 e T H AR &%
(34 A% 1 (P>0.05), [RIB, 7E14L:10D4% 14
T, WA ME SRR B R R R
B KA, 43591 03.00%+0.36%F13.04%+0.49%
(#3), WEEETHAEE &M T H B
KR (P>0.05), HL, FKEIL T EEZRIEER
1) f 3 ' JA 3 2l 14L: 10D
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R
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Fig. 6 Effects of photoperiod on increasing ratio of

filament biomass of S. lomentaria collected from Yantai
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SRR B 186 5 A3 L B 7R 16L:8D A5 14 ik 3 e K AHL,
435 °h 55.84%+1.98%F149.31%+6.17%( & 8 Fil [&]
9), ¥ & T H AL W& T BB AT
(P>0.05), ¥53%20 dJi, 1A i 220K 1k
{74 1% 5 A% L AE 8L: 16D~16L: 8Dt [l N 1 Fifi 5 't &
I AR K, HLAE16L: 8D T H 224k ik
(38 TR L YAk B B KA, 43 512 89.52%+0.88%
F188.66%+7.09%, %45 5153710 dJ5 AH L 53 5]
BER T 1651845, ¥k 2 m T H Ao i 1 4%
4R #3845 L (P>0.05), [RIEF, 7E16L:8DAMF
T, A LR LR AR H R R IR
P KA, 914 3.18%+0.30%F13.22%+0.26%
(FR3), By & T ARG E I & 14 F /B 23
KR (P>0.05), HIL, FREm T EELREERK
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Fig. 7 Effects of photoperiod on increasing ratio of
filament biomass of S. lomentaria

collected from Qingdao
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T, XA AS[R] M B A E A7 R 22 IR A A0 A T
WOWER T L, FL2Z AR R 20 M B SRR L, 4
MO, AERORASE, Bk, 14L:10DZ K E
B b T B 2R AR AR K I e A S A

FEL6L:8DARME T, 44 AN [a) Hb P A B 1) 7 33
ZLIRAR ) 3G T AT AR IR M 74.32%40.35% . 76.97%+
1.71%. 89.52%+0.88%7188.66%+7.09%, H: 22k
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Fig. 9 Effects of photoperiod on increasing ratio of
filament biomass of S. lomentaria collected from

Wenzhou
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L2 ARAR B 16 AT AN H 3 K R (P>0.05) (K3,
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Tab.3 Effects of photoperiod on daily average growth rate of filaments of S. lomentaria collected from

Yantai, Qingdao, Zhoushan and Wenzhou (cultured for 20 d) %
R J6JE3 photoperiod
location 8L:16D 10L:14D 12L:12D 14L:10D 16L:8D
MH4E  Yantai 1.75+0.28 2.10£0.45 2.56+0.21 3.00+0.36" 2.75+0.35
1%  Qingdao 1.74+0.17 2.13+0.34 2.55+0.40 3.04+0.49° 2.83+0.33"
#+1l1 - Zhoushan 1.75+0.62 2.05+0.43 2.51+0.41 3.00+0.34* 3.18+0.30"
i Wenzhou 1.71+0.41 2.02+0.36 2.5540.36 3.03+0.31* 3.224+0.26"
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Kk 2, 43 5 (30.93%:+0.88%) F1(30.56%:+
0.67%). L, F&EILTy 8 2RIk % B KOS H
6 JE 13 Bl 8L:16D~10L: 14D,

Ri7%20 dJ, SE LR M A e 22 R AR 1 AT
FERL LA E 8L: 16D~10L: 14D [l P 14 it 5 O IR iif
KA AN S K, 7E10L:14D~16L:8DY Fil N, H:
Yt % G BB K8 i >, 7E10L: 14D F

F4 EFHNBEE.

FE. ALUFERMNEY

22 IR AR I 0T A L B 38 5 B O R (E, A
$139.03%+0.52%F138.99%+0.98%, 5 35 T H
L 25T 19 98- B EL 5] (P>0.05), 1T AE
12L: 12D 5% 4 H 22 R AR 1 16 7 S 47 el ik 2,
4350 31.53%+1.35%H131.99%+0.49%, KL, T
[ g 7 e 22 AR R B Y O R I [ R
10L:14D~12L:12D,

BRI F BB EEFR20 dfF)

Tab.4 Effects of photoperiod on sporangial branchlets ratio of filaments of S. lomentaria collected from

Yantai, Qingdao, Zhoushan and Wenzhou (cultured for 20 d) %
O J6JE3 photoperiod
location 8L:16D 10L:14D 12L:12D 14L:10D 16L:8D
A Yantai 30.930.88" 40.17+0.29° 25.91£0.22° 16.98+0.34° 10.08+0.53
#H&  Qingdao 30.56+0.67" 39.63+0.49° 24.80+1.02° 17.58+0.89° 9.66+0.88"
FHil Zhoushan 29.80+0.93" 39.03+0.52° 31.53£1.35° 16.39+£0.54* 9.13£0.17*
#M Wenzhou 28.52+0.69" 38.99+0.98° 31.99+0.49° 16.64+1.04° 8.96+0.90"

3 iR
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A comparative study on effects of light intensity and photoperiod on
the growth and development of filaments of the northern and
the southern Scytosiphon lomentaria in China

XIA Yunjie, GONG Xiangzhong*, GAO Wei, LUO Wei, ZHANG Jing, WANG Ji
(College of Marine Life Sciences, Ocean University of China, Qingdao 266003, China)

Abstract: In the present research, the filaments of Scytosiphon lomentaria collected from the northern coastal area
(Yantai, Qingdao) and the southern coastal area (Zhoushan, Wenzhou)of China, respectively, were used as the
experimental materials. The effects of different light intensity [7.2, 21.6, 36.0, 50.4, 64.8, 86.4, 108.0 and 129.6
pumol/(m’*-s)] and different photoperiod (8L:16D, 10L:14D, 12L:12D, 14L:10D and 16L:8D) on the growth and
development of filaments of the northern S. Lomentaria(Yantai and Qingdao) and the southern S. lomentaria
(Zhoushan and Wenzhou) were studied by means of isolation and culture, mainly to find out the differences among
them. Results indicated that: (1) Light intensity had significant influences on the growth of filaments of S.
lomentaria, neither higher light intensity [=108.0 umol/(m’-s)] nor lower light intensity [<21.6 pmol/(m’-s)]
were suitable for the rapid growth of filaments; (2) Cultured for 20d, the increasing ratio of filament biomass and
daily average growth rate of filaments of the northern and the southern S. lomentaria had reached the maximum
under the condition of 64.8 pmol/(m’-s); (3) The optimum light intensity on the development of filaments of the
northern and the southern S. lomentaria was 36.0 pmol/(m’-s), and cultured for 20 d, the sporangial branchlets
ratio of filaments of S. lomentaria collected from Yantai, Qingdao, Zhoushan and Wenzhou had reached the
maximum under the condition of 36.0 pmol/(m2~s), and the values were 34.72%+0.91%, 35.06%+1.17%,
35.37%+0.59% and 34.33%=0.41%, respectively; (4) Cultured for 20 d, the increasing ratio of filament biomass
and daily average growth rate of filaments of the northern S. /omentaria had reached the maximum under the
condition of 14L:10D, and the values were 82.75%=+2.39%, 3.00%+0.36% and 81.28%+4.53%, 3.04%=+0.49%,
while the southern S. lomentaria had reached the maximum under the condition of 16L:8D, and the values were
89.52%=+0.88%, 3.18%+0.30% and 88.66%=7.09%, 3.22%+0.26% respectively; (5) The appropriate photoperiod
on the development of filaments of the northern S. lomentaria was 8L:16D—10L:14D, while the appropriate
photoperiod on the development of filaments of the southern S. lomentaria was 10L:14D—12L:12D.

Key words: Scytosiphon lomentaria; filaments; light intensity; photoperiod; growth; development
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